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ABSTRACT

TITLE: A Logistics Life Cycle Cost Guide for the Program Manager

AUTHOR: Martin D. Carpenter, Lieutenant Colonel, USAFR

Logistics life cycle costs make up the vast majority of the cradle to grave expenses

associated with the procurement of a new weapon system. A logistics life cycle cost (LLCC)

guide is important because it provides the program manager with essential cost data during

both the pre and post contract award phase of a weapon system acquisition program. This data

can be used to determine: (1) to whom a contract should be awarded; and (2) to accurately

project, and continuously update, the multi-year post acquisition weapon system support costs

which are increasingly coming under close scrutiny because of budget reductions.

ii



BIOGRAPHICAL SKETCH

Lieutenant Colonel Martin D. Carpenter (M.S.A., Pepperdine University) is a Reserve

officer and is employed by Allison Gas Turbine Division of General Motors as a Customer

Support Manager. He flew the A-4 Skyhawk with the U.S. Marine Corps for eleven years

prior to entering the Air Force Reserve as a KC-135 pilot. He has served as the Assistant

Deputy Commander for Operations for the 434th Wing as well as the Commander of the 72nd

Air Refueling Squadron At Grissom AFB, Indiana. During OPERATION DESERT STORM

he served as the Chief of Tactics for the 1709th Air Refueling Wing (Provisional) in Saudi

Arabia. Lieutenant Colonel Carpenter is a graduate of the Post Graduate Intelligence Course

at the Defense Intelligence College in Washington DC. as well as the Air War College Class

of 1993.

lIi



TABLE OF CONTENTS

DISCLAIMER i

ABSTRACT ii

BIOGRAPHICAL SKETCH. ii

Chapter

I. INTRODUCTION 1

II. IMPORTANCE OF A LLCC MATRIX 4
The Customer's (Government) Perspective 4
Government Program Manager Perspective. 5
Contractor Program Manager Perspective 6

III. USES FOR A LLCC MATRIX 8
Pre Contract Award Analysis 8
Criteria for Source Selection. 9
Post Contractor Award Analysis 9

IV. A LLCC MATRIX 11
Description 11
Logistics Element Definition . 14
Program Comparisons Using a LLCC Matrix 18

V. SUMMARY .. 25

BIBLIOGRAPHY 26

iv



CHAPTER I

INTRODUCTION

It is the intent of this paper to provide any program manager with a guide to estimating

logistics life cycle cost (LLCC) for a system. The thoughts and opinions in this paper are

based upon my experiences as a government employee working on the acquisition of electronic

systems for the Naval Air Systems Command, and as a private sector employee of Allison Gas

Turbine providing aircraft engines to the military. While the focus of this paper will be on

military acquisition programs, the matrix aspect of the guide can be modified and used for

other types of government or commercial programs. Since government program managers

generally receive a significantly greater amount of training in the life cycle cost arena than do

those in private industry, the target audience for this paper is primarily the private industry

program manager and his/her staff. This guide will not have significant detail, but will focus

on the elements that make up LLCC, what should be considered when defining these elements,

and, one method in which they can be packaged to provide program logistics costs. Hopefully

it will become another tool in the program manager's tool kit to help properly define the scope

of a program, ensure that the program stays within budget and is completed on time.

Logistics life cycle cost is the measurement of the price of an integrated logistics

support (ILS) program. The importance of accurately identifying that cost becomes apparent

when the objectives of integrated logistics supptm are addressed. These ILS objectives are:

* to develop support requirements that are related consistently to design, readiness

objectives, and to each other

to effectively integrate support considerations into both the system and the

equipment design

to identify the most cost-effective approach to supporting the system when it

becomes operational



* to ensure that the required support structure elements are developed and

acquired (2:174).

In a perfect world, once a system was designed, produced and fielded, there would be

no "care and feeding" required. It would:

* require no fuel to operate

* never fail, therefore no spare parts or maintenance personnel would be needed

* not require training programs, technical publications, support equipment,

support personnel, packaging, handling, storage and transportation or

facilities, etc.

In short, once a system was fielded, it could basically be forgotten about. While no program

manager in the acquisition business actually forgets about integrated logistics support, many

do, regrettably, wish they could forget about it and deal with ILS accordingly.

In some military system acquisition programs, logistics takes second place to the

engineering and development efforts. The program manager, whether it be the government's

or the contractor's, is primarily concerned with achieving a functional system design, building

prototypes and ensuring a successful completion of test and evaluation. Some degree of

integrated logistics support is always contracted for, but there are times when the government

and/or the contractor may not direct the money or the manpower to adequately complete the

effort. This usually occurs when significant technical problems arise or when total program

resources are limited and short term trade-offs have to be made. Their attention may not re-

focus on logistics and support of the production system until about the time the system enters

operation in the field. Only then do they begin to realize the price of the trade-offs that they

have made. By then it may be too late to undo decisions that might have been made

differently had additional information been available earlier.

This paper contains three major sections: (1) a discussion of the importance of a

logistics life cycle cost matrix from the perspective of both the government and contractor

program manager, as well as that of the customer--the government; (2) a look at the various

2



uses for a LLCC matrix and; (3) the development and description of a LLCC matrix and a

demonstration of its use.
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CHAFPER U

IMPORTANCE OF A LLCC MATRIX

The Customer's (Govemment) Perspective

When the government decides to acquire a system for the military, its goals are no

different than that of a commercial customer acquiring a non military system. It wants a

system that will adequately accomplish the task for which it is being procured, be priced as

realistically as possible, and have minimum logistics costs. The elements of an adequate

logistics program, and the associated costs, must be addressed and controlled early to keep

total program costs down. While the vast majority of the expenditures on a program occur

after Milestone II, the bulk of the life cycle costs commited, and therefore difficult to change,

occur before Milestone II (1, 3-C-4).

A simple but comprehensive logistics life cycle cost matrix, defined properly and

calculated with currently available spread sheet software, can provide the government with cost

figures that can assist it with: (1) pre-contract award analysis capability; (2) the establishment

of comprehensive criteria for source selection; (3) cost benefit analysis/trade study evaluations

and; (4) post award contractor performance review capability. From my experience however,

logistics objectives for a system, developed through the logistics support analysis (LSA)

process, currently have little influence on the above mentioned uses. The result is that many

times the final logistics requirements will exceed the budgeted financial and manpower

resources allocated to meet those requirements because earlier requirements were not factored

into the decision making process. It is in the best interest of the government/customer to

properly identify logistics requirements and their associated costs early. A workable logistics

life cycle cost matrix, utilizing realistic input data in order to provide an unbiased output, can

4



save the government money, the program manager headaches, and provide the end user a

better product with which to operate.

Government Program Manager PerCetiv

The three basic parameters of acquisition that the program manager must concern

himself/herself with are cost, schedule and performance. A change in one will almost always

mean a change in one or both of the other parameters. For the government program manager,

cost and the technical portion of performance are generally the two main drivers with emphasis

varying from program to program between the two. Once a contract has been awarded, the

program manager has specific cost and total (technical and support) performance requirements

that he/she must balance. A LLCC matrix can help the program manager in the decision

making process as he/she begins to face the inevitable trade-offs that occur between the two.

The matrix can provide the program manager with cost data for various maintenance

options, spare parts inventory requirements, energy consumption estimates, support equipment

requirements, etc. It allows the program manager a relatively easy way to compare various

integrated logistics support (ILS) options and their long term financial impact on the program.

An optimum ULS package, that balances the level of support with long term cost, can be

estimated and then monitored as the program progresses.

Another valuable use for the LLCC matrix is to analyze the impact of various design

options for a system and the impact of each on the logistics support required to keep it

operating. Recently there has been a great deal of emphasis on up front logistics support

analysis and the positive influence it can have upon system design. MIL-STD-1388-lA

proscribes five major LSA task categories that must be accomplished when a program is

initiated. They are:

1. Program, Planning and Control

2. Mission and Support Systems Definition

3. Preparation and Evaluation of Alternatives

5



4. Determination of Logistics Support Resource Requirements

5. Supportability Assessment (1:4-R-2)

The data resulting from the performance of the LSA tasks is then documented in the logistics

support analysis records (LSAR) per MIL-STD-1388-2A or in Relational Data Tables

per MIL-STD-1388-2B. This results in output summaries or other logistics products that the

program manager can use in his decision making process (1:4-R-l). While adherence to the

MIL-STD-1388 documents is now a contract requirement on most programs, its actual

influence upon system design is still minimal at best. Part of the reason for this is the inherent

reluctance of engineers to change their design for other than technical performance related

issues. However, the real reason probably lies in the fact that the program manager has no

verifiable means to demonstrate the long term logistics impact of different design options. A

LLCC matrix can take the support requirements for each option and approximate the financial

impact, over the operational life of the system, thus giving the program manager the

information he needs to make programmatic trade-offs.

Contractor Program Manager Perspective

The situation for the contractor program manager is much the same as it is for the

government program manager when it comes to the cost, schedule and performance of a

program. However, the contractor has one additional element under the cost parameter that

the government program manager does not have--profit margin. Cost overruns on firm fixed

price contracts are eaten by the contractor unless he can show that the government directed the

scope or schedule changes that have forced the increase in cost. Utilizing oversimplified

options, if a company is overrunning a firm fixed price program, and therefore not making a

profit, it may: (1) go out of business, leaving the government with no program; (2) force the

government to cancel the program (e.g. the A-12), once again leaving the government without

a program; (3) force the government to "eat" the cost overruns or; (4) stay in business but

avoid government programs in the future. Now that the government is getting away from firm
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fixed price developmental contracts, and going back to cost plus contracts, the risk for the

contractor is reduced while the risk for the government is increased. The importance of

accurate life cycle cost estimates up front in a program is very apparent. Otherwise it can

become a very costly situation for the government.

It has been my experience that contractor program managers do a poor job of telling

their management, as well as the government program manager, the realities of logistics life

cycle costs for any or all of three reasons. First there is a strong tendency to "shoot the

messenger" when either corporate or government management hears news they don't like, true

or not. Second, management may ignore the news, even if they do believe it, because the

resources are not available to accomplish the tasks. And third, even if management is open to

real world data, the current tools being used to project LLCC lack credibility. While a LLCC

matrix cannot prevent the first or second reason for communication failure, it can improve the

reception LLCC data receives by providing a credible means of projecting costs. A LLCC

matrix can be a valuable tool for the program manager that can enable him/her to better stay

within cost estimates, and, hopefully maintain a reasonable profit for the company.
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CHAPTER EIl

USES FOR A LLCC MATRIX

Pre Contract Award Analysis

A potentially valuable use for a logistics life cycle cost matrix is during the pre contract

award analysis of a conceptual system. When Phase 0 of an acquisition program is complete,

a LLCC matrix could provide a comparison of logistics costs for various designs as well as an

overall LLCC "should cost" figure to better justify funding for program initiation.

In comparing several design options, various maintainability and supportability issues

could be examined on paper. Their impact upon system performance and acquisition costs

could then be addressed by the engineering and the financial departments. Comparison of

conceptual design options on logistics life cycle costs could help identify the optimum design,

from a total life cycle cost perspective for the stated requirements, and assist in developing the

final specification. Additional time and money spent on a better front end analysis will most

likely save a considerable amount of money over the operational life of the system.

Once an optimum design specification has been agreed upon within the government, an

overall LLCC "should cost" figure can be determined to assist in justifying program costs to

higher level reviewers and decision makers. The same in-depth analysis that helped select the

optimum design also provides a considerable audit trail to justify acquisition funding.

Government acquisition programs undergo great scrutiny and require large quantities of

justifying documentation. Also, if realistic data is used in the matrix, by both the government

and the contractor, cost overruns could be minimized since credible numbers would be used up

front. As with any formula, model or matrix, the accuracy of the answer is a function of the

data used to arrive at the answer.
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Criteria for Source Selection

Having been involved in the source selection process as a government employee, I have

found the process to be a somewhat subjective one with only a moderate amount of objective

criteria below the surface of the specifics of the specification. Generally, if the contractor says

he will meet or exceed the specification, and is the low bidder, he gets the contract. As

history has shown, this is not a very good indicator of success. In any environment, but

certainly in today's austere fiscal environment, a much better analysis of a design in Phase 0

can save the government money. The additional benefit of a better analysis is that specific

criteria can be developed to ensure that bidders understand the factors that are involved in

meeting the proposed contract requirements.

A logistics life cycle cost matrix provides more then just a total cost figure. Each

logistics element provides a guide as to what items should be considered when an integrated

logistics support program is being put together. The more scrutiny each logistics element

receives in the early stages of a program, the less likely something will be overlooked that

could impact the program later. The Phase 0 analysis of logistics elements and sub-elements

provides criteria to ensure that the bidder(s) understand what is involved in meeting the

contract requirements. This will hopefully prevent a contractor from winning a bid without a

firm grasp of what is required to successfully develop logistics support.

Post Contractor Award Analysis

We've looked at how a LLCC matrix can help identify optimum system designs,

establish logistics "should cost" figures for funding and develop logistics support criteria for

source selection. Once the contract has been awarded the detail and value of the matrix begin

to grow. In a perfect world, nothing would change in a program from the time a contract was

awarded until the system becomes operational. Since we live in a dynamic, ever changing

world, program requirements change, technology advances and Murphy's Law takes its toll.

A LLCC matrix can assist in evaluating change and its impact upon logistics support. It can
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be used to conduct cost benefit analysis/trade studies and provide program logistics life cycle

cost updates.

Through my involvement in military acquisition programs, I have discovered that cost

benefit analysis/trade studies usually take only an optimistic, superficial look at the impact of a

system change upon integrated logistics support. While few people will acknowledge it, cost

benefit analysis/trade studies are generally conducted to justify pre-determined positions,

usually for political reasons. Used properly, a LLCC matrix will force a pragmatic review of

each logistics element to see whether it is effected, and if so, how much. While the answer

may not be to the program manager's liking, it will at least identify those issues that have to be

addressed eventually if that course of action is continued.

Once a system change has been approved, the LLCC matrix allows the total logistics

cost figure to be updated. Again, this new figure, with supporting data, can be used to justify

additional funding if required. As the program changes, the matrix is updated to reflect the

change and its impact upon the logistics life cycle cost. The program manager should have an

accurate picture, at all times, of his ILS program based upon the current system design being

pursued.

10



CHAPTER IV

A .LCC MATRIX

Figure 1. (3:3) shows how logistics life cycle cost fits into the total life cycle cost

(LCC) picture. There are three general categories of expenses when computing the LCC of an

acquisition program: (1) The RDT&E category which includes everything up to the Milt

Ell decision; (2) the actual acquisition stage (Phase III) when the system goes into production

and enters the field and; (3) the LLCC category (Phase IV) which includes the expenses to

support the fielded system. There are of course some overlaps in these categories. For

example, initial spares are usually bought with production money, not operating and support

money. However, from an accounting stand point, they should be counted as a logistics cost,

not a production expense. Also, logistics support analysis (LSA) occurs during all phases of

the program but is most accurately categorized as a LLCC expense.

Figure 1. Life Cycle Cost (LCC) Major Categories
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Figure 2. (3:3) gives a more detailed picture of the logistics elements that make up

LLCC and how they support the total LCC program. As can be seen, there is certainly more

to supporting a system acquisition program than first meets the eye. Because many of these

elements are taken for granted, logistics issues and their related expenses are often overlooked.

Software models or spreadsheets do exist, or can be easily developed, to project life cycle

costs for each logistics element. Each element however, must be acknowledged at the

beginning of the program and defined properly for that program to be of any real value. From

my experience, this has been, and will continue to be, somewhat difficult to accomplish since

funding is usually limited and contractor program managers are inherently reluctant to spend

money on logistics issues until the system is ready to become operational.

The matrix that this paper describes has five categories of logistics life cycle cost.

They are:

"* Logistics support analysis

"* Initial support

"* Operating and support

"* Fuel, oil and lubricants

"* Other.

Three of these categories, logistics support analysis, initial support and fuel, oil and lubricants

will be described under Logistics Element Definition. The two remaining categories,

operating and support and "other", will be explained below from the context in which they are

used in this paper. Their sub-elements will also be discussed under Logistics Element

Definition.

Operating and support costs (O&S) are maintenance labor and the consumed supply

support elements of non initial spare and repair parts and expendable material. Initial spare

and repair parts, and, fuel oil and lubricants, are placed in separate categories, not O&S to

better isolate and identify their costs. This has benefits when comparing systems during source

selection and when examining design changes after production has begun.
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The "other" category combines the remaining logistics support elements that are moa

generally associated with integrated logistics support. They are:

* Technical Publications

* Training

* Facilities

* Computer Resources

* Packaging, Handling, Storage & Transportation

* Design Interface

* Support Equipment

* Manpower & Personnel.

Logistics Element Definition

The below listed major logistics elements, defined in general terms, make up the

logistics life cycle cost portion of an acquisition program. Each element must be examined

when computing the LLCC of a program. In the first phase of the program, LLCC projections

are little more than educated estimates. With each new phase, more detail becomes available

and increasingly accurate calculations are possible. The key to consistent estimates, at all

stages of the program, is a realistic appraisal of each logistics element based upon its historical

impact upon previous programs and its potential impact upon the current program. Required

manpower and travel expenses must always be factored into the cost of a logistics element.

1. Logistics Support Analysis - Logistics support analysis is a detailed, comprehensive

look at the logistics support resources necessary to support a system and its related support

equipment. It's purpose is to identify design characteristics that will provide the customer with

the best design while reducing the logistics life cycle cost of the system (5:3-1). Ideally, the

LSA process should begin during the pre Milestone 0 activities and be staffed quickly and

adequately to influence system definition during Phase 0 and Phase I of the system acquisition.

Most of the costs for this effort will be funded during the RDT&E stage of the program.

14



After Milestone H, logistics support analysis should provide system analysis as required and

updates to the logistics support analysis record (LSAR) throughout the life of the system

(4:Chart). A properly conducted logistics support analysis is the key to reducing logistics life

cycle costs. The LSA process significantly affects all of the other logistics elements. The

program manager that recognizes this fact, funds the effort properly and ensures that adequate

numbers of qualified personnel are assigned to the effort, will be well on the way to a

successful program.

2. Initial Support - Initial support is that logistics support purchased by the customer

with acquisition funding (3:3). The major contributors to this element normally include the

initial spares and the logistics support portion of the Production Engineering Support (PES).

Initial support is funded out of production money and not support money but is considered part

of logistics life cycle cost, therefore, it is shown as a dotted line to acquisition and a solid line

to LLCC in Figure 2. Computing initial support costs separately allows the forecasting of

appropriate budgetary estimates.

3. Technical Publications - The purpose of this element is to produce technical

publications that enable the customer to operate and maintain a system at the peak of its

capability with minimum logistics life cycle cost (5:8-1). The publications will be based upon

the approved LSA data base with enhancements as necessary. Technical publications support

involves contractor and government (acquisition and end user) personnel in the development of

technical data, the production of publications and the coordination of periodic reviews to

determine requirements for revision.

4. Training - This element defines the requirements for personnel, training and

training equipment for the system (5:7-1). It includes contractor and government personnel

requirements in the development and production of training documentation and equipment, the

establishment of a contractor or customer operated training program, the training of trainers

and the periodic update of training materials. The training program will be based upon the

15



logistics support analysis of the system and the technical publications produced to support the

system.

5. Facilities - The facilities element describes the approach for defining, developing

and implementing a facilities program to support the production system. Those site

requirements and functions are generally identified as: operational facilities, maintenance

training, depot and mobile maintenance facilities. All maintenance facility planning for the

identified site requirements will be based upon, and traceable to, data provided in the logistics

support analysis (5:11-1).

6. Packaging, Handling, Storage and Transportation - Packaging, handling, storage

and transportation (PHS&T) requirements have a greater impact upon the operational aspects

of a program than the costs would imply. All requirements must be identified and accounted

for early in the program. Integration of the PHS&T element with the LSA/LSAR is of

primary importance in carrying this out. The LSAR must be used as the basis for all

associated data elements to ensure that the information contained in PHS&T related records is

at all times consistent with the balance of the LSAR (5:12-1). A component's reliability can

be greatly influenced by the manner in which it is packaged, the type of handling equipment

and procedures that are used, where and how it is stored, and the mode of transportation used

to move it from one location to another (1:3-R-5).

7. Computer Resources - The purpose of this element is to identify the facilities,

hardware, software, documentation, manpower, and personnel required to operate and support

mission critical computer hardware/software systems. The difficult part of dealing with this

element is finding a funding "home" for these resources because it does cross the lines of

responsibility into other ILS elements. It is important that this element be coordinated by a

single computer resources manager (1:3-R-4). A thorough review, acknowledgment and

funding of computer resource requirements by the program manager up front can prevent the

cost overrun drills generated by unbudgeted computer resource acquisition.
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8. Support Equipment - This element encompasses the costs associated with the

selection, design, procurement and support of support equipment. The objectives of this effort

are to: (1) maximize the utilization of common support equipment and; (2) minimize the

requirement for peculiar support equipment. This must be accomplished by enhancing the

operability/supportability/durability of the system while minimizing the support personnel and

skill level requirements. The logistics support analysis process and the logistics support

analysis record are important factors that must be taken into consideration when identifying

support equipment needs (5:9-1).

9. Manpower & Personnel - The manpower and personnel element covers personnel

not included when determining requirements and computing costs for the other logistics

elements. It generally includes integrated logistics support management, administrative and

"other" people not easily placed in other elements. Maintenance labor requirements could

easily be identified under the manpower and personnel element but, for the purposes of this

paper, are categorized as a logistics life cycle cost under operations and support.

10. Supply Support - Supply support consists of the spare and repair parts and

expendable material used to support a system's maintenance effort. Integration with the

logistics support analysis process and the logistics support analysis record is of primary

importance when computing supply support requirements and costs. The LSAR is used as the

basis for all associated data elements to ensure that the information contained in the

appropriate data records is, at all times, consistent with the balance of the LSAR. Accurate

reliability projections are certainly an important aspect when determining spare and repair part

requirements. Unjustified optimism, with respect to the reliability of a system and its

components, can leave a program short in spare and repair parts and funding in the supply

support arena (5: 10- 1).

11. Design Interface - This involves the relationship and impact of logistics-related

design parameters to readiness and support resource requirements (1:3-R-5). Logistics life

cycle design interface costs also involve the logistics support of Engineering Change Proposals
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(ECP), Time Compliance Technical Orders (TCTO), Component Improvement Programs

(CIP), etc. It must be remembered that any of the design interface efforts will impact many, if

not all, of the logistics elements listed under the "Other* category in Figure 2. Support

requirements for these efforts may last throughout the life of the system and must be identified

early and accurately to ensure that adequate funding is made available.

12. Fuel, Oil and Lubricants - Fuel, oil and lubricants (FOL) have historically made

up a large portion of the logistics life cycle cost of any system when petroleum was the

primary source of energy. Now that alternative sources of energy are available like natural

gas, nuclear, or solar this may or may not be true. Additionally, if electricity is the primary

fuel used by the system, other questions arise. Is it purchased from an independent source

(electric utility) or produced from one of the above mentioned energy sources as part of a self

contained energy program? FOL considerations such as source, availability, dependability and

cost are significant LLCC drivers that cannot be ignored.

Program Comparisons Using a LLCC Matrix

A logistics life cycle cost matrix can have value at any stage of a program as discussed

earlier. From the customer program manager's perspective, however, a matrix can have a

significant impact upon a program during the source selection phase of a competitive program.

Accurate LLCC projections can, and should, influence the selection of a production system if

the logistics cost of one system is identified as reducing the overall life cycle cost of that

system when compared to another. It is, of course, during the source selection phase that the

data used in long range forecasting is the least accurate. Depending upon the accuracy and

detail of the software models used for each logistics element, the assumptions used in defining

the boundaries of the element and whether a realistic vice optimistic view of the element

requirements is taken, the LLCC matrix can provide a very good or a very poor forecast.

One way to demonstrate the importance of the logistics life cycle cost matrix is to look

at two programs involved in a source selection process. The numbers for Program A were
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taken from an actual aircraft engine program while the numbers for Program B were generated

to demonstrate how the LLCC matrix can be used. The programs will be compared with

respect to the impact of logistics life cycle cost on the life cycle cost of each program over a

20 year period. The programs will be major aircraft engine programs involved in a

competition for a new aircraft. The following assumptions will be used when comparing the

two programs:

1. Both programs received the same amount of RDT&E funding through Milestone II.

2. Both programs meet the minimum requirements of the specification.

3. The Program B engine attained reliability, maintainability and supportability (RM&S)

figures 30% better than Program A.

4. The Program B engine has a specific fuel consumption (SFC) 10% less than the

Program A engine.

5. The winning engine will be determined at Milestone H.

Each program will be discussed below with the emphasis being upon the differences between

Program A and Program B. The life cycle cost matrix covers only 20 years for the sake of

simplicity. A real engine program would probably last longer with the end of service date not

defined.

As can be seen from the matrix in Figure 3. (3:10), the percent make up of the major

categories in the LCC matrix for Program A is: RDT&E, 2.56%; Acquisition, 23.94 % and;

Logistics Life Cycle Cost 73.5%. When seen from this perspective, it's obvious to the

program manager how important it is to minimize the logistics cost of a program. Almost

three quarters of the total program cost is support related, with fuel being over half the

program cost. These percentages are representative of a major aircraft engine program. Other

systems, big or small, will have unique percentage profiles based upon the system type. It

should be remembered that the logistics elements will almost always be the same, regardless of

system type.
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The matrix in Figure 4. shows the life cycle cost figures for Program B. The percent

of total figures for Program B are: RDT&E, 2.80%; Acquisition, 27.98% and; Logistics Life

Cycle Cost, 69.22%. The first major life cycle cost category in Program B, RDT&E, shows a

larger percent of total cost even though the absolute cost is the same as Program A. This is, of

course, because the acquisition and logistics life cycle cost percentages have changed. For the

purposes of this analysis, it has no affect on either of the other two major categories and will

be ignored.

When the program manager begins to compare the acquisition costs of the two

programs, Program B has absolute costs of about $67 million more, and a percent of total of

about 4% more, than Program A over the entire acquisition cycle. Company B has designed a

higher quality engine with improved reliability, maintainability and supportability features, but

which costs more to manufacture. If the program manager stcps his analysis here, and ignores

the logistics life cycle cost category, he will, most likely, choose Program A because of the

short term political and fiscal pressures from his service, DOD, Congress or the

Administration. Regrettably, the near term bottom line may take precedent since acquisition

must be addressed immediately while long term support can be dealt with on somebody else's

"watch."

If the program manager looks further, he/she now sees some good news when he/she

looks at the logistics life cycle cost of Program B and sees that the percent of total is more than

4% less than Program A. In the review of the LLCC category, the program manager now

notices that Company B has spent more up front money on logistics support analysis.

Company B has chosen to spend additional money on ISA in order to translate its design,

reliability, maintainability and supportability advantages into reduced logistics costs. As was

stated earlier, the return on investment of a properly conducted LSA program, can be many

fold over the initial expenditures in reducing support costs. This becomes apparent as initial

support is looked at in Program B.
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Company B has been able to translate its 30% improvement in reliability into a direct

30% reduction in initial support costs. Interestingly enough, the savings in initial support

alone is around $38 million. This is a savings of over half the additional amount spent during

the acquisition process. While the exact percentage in a real program might be open to debate,

the point is that an improvement in reliability will reduce the number of system failures and,

therefore, reduce the number of initial spares that are required to support the engine.

Under the operations and support element, the same logic is applied to supply support

and maintenance labor. For the sake of consistent analysis, the improved reliability also

translates to a 30% reduction in the spare and repair parts and expendable material required.

The improvement in maintainability and supportability also translated to a 30% reduction in

maintenance labor over the life of the engine. The improvement will not be quite as noticeable

at the unit level as it will at the other levels, especially depot, since the more expensive repairs

are accomplished at other than the unit level. RM&S improvements amplify the savings at the

depot level since fewer shop visits are required and, therefore, less maintenance labor is

needed. The projected savings in O&S in Program B are about $88 million. This exceeds the

entire increased cost in acquisition for Program B.

The largest LLCC element for an aircraft engine is the fuel, oil and lubricants element.

Through improved design characteristics, Company B was able to reduce its projected specific

fuel consumption by 10%. Over a 20 year period, this would result in a savings of

approximately $223 million in FOL costs--not an insignificant figure.

The "other" LLCC element is certainly the most neglected one of the group. The

military customer almost always finds funding for O&S and FOL since those elements keep

the aircraft flying and operational. However, based upon my experience, inside and outside of

the government, the sub-elements of "other" are many times inadequately addressed and

funded with insufficient monies. Both the government and the contractor assume the cost of

these logistics elements will be low because they both want them to be low. When both sides

discover that these costs are not low, there is much gnashing of teeth and wringing of hands.
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Through the LSA process, Company B was able to reduce the costs of technical

publications 10% and training 15%. Both of these sub-elements are highly dependent upon a

proper ISA being conducted to keep costs low. The cost of facilities was projected to be

reduced by 20%. This figure was based primarily upon the number and size of depot facilities

required to support the engine. Reduced maintenance requirements at the base level also

allowed for some sharing of maintenance facilities which reduced unit facility costs.

Computer resource costs were projected as being identical with Program A since the number

of total units would still be the same with either program. PHS&T, design interface and

support equipment costs are estimated to be 30% less than Program A because of the design

and RM&S improvements which reduce the requirements in each of these sub-elements.

Lastly, the manpower and personnel sub-element in Program B remains the same as Program

A since the number of ILS management and other required, but not easily categorized, people

remains low.

When "other" is totaled, a savings of almost $58 million is achieved in this category in

Program B over the same category in Program A. This brings the total logistics life cycle cost

savings of Program B to $405 million over Program A. Once the additional acquisition cost is

subtracted out of the Program B savings, the total life cycle cost savings is $338 million. The

program manger who looks at the total life cycle cost picture will see that the logistics life

cycle cost savings in Program B make that program a better choice on just price alone. When

the benefits of a better design are figured in, Program B is the obvious choice for production.
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CHAPTER V

SUMMARY

A logistics life cycle cost matrix for a system is important to both the customer and the

vendor when the price of integrated logistics support is being computed. It provides a

systematic approach to estimating the cost of a fielded system for: (1) pre contract award

analysis; (2) establishing criteria for source selection; (3) cost benefit analysis/trade study

evaluations and; (4) post contractor award analysis.

This guide provides a program manager with a broad overview of the factors that must

be considered when estimating system integrated logistics support costs and a framework

within which to compute them. Logistics is now receiving more attention at the beginning of a

program than it has in the past. But, being identified as an important part of a program and

being treated as important part of a program may be two different things. If a credible method

of estimating logistics costs can be found, then the customer and the program managers

involved will have confidence that what they are being told is true. Hopefully, this discussion

of logistics life cycle costs and the LLCC matrix will go a long way towards providing all

concerned with at least one workable method for estimating a system's logistics costs.
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